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1. — A- m. iitipio inf Qr ^nnr|ontQH in^^r ^ d Qircuit chip stmctuce com prising iirst, 
integrated circuit chip and a second integrated circuit chip comprising: 
whereby the first integrated circuit chip is mounted to the secdnd 
chip to physically and electrically connect the first injt^^rated 
circuit chip to the second integrated circuit chip 
whereby the first integrated circuit chip has int^ehip interface 
circuits connected to the second integr^d circuit chip to 
selectively communicate between internal circuits of the first and 
second integrated circuit chips ana test circuits connected to 
internal circuits of the first integrated circuit chip to provide 
stimulus and responsd^^idJrternal circuits; 
whereby the second integrated circuit chip has input/output 
interface circuitn^o^communicate with external circuitry 
connected tc^fid second integrated circuit chip andjqjarotec^ 

said se cogdM ntegra ted cireujt£^^ 

voltage 

wherebiy the interchip interface circuitry comprises: 

an internal interface circuit for transferring electrical signals 
between the second integrated circuit chip and the first 
integrated circuit chip; 
a mod£ select sw itch having a first terminal connected to an 




npwi/output-padT^sec^naiefminal connected to the 
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terminal connected to test circuits, and 
a mode selector to selectively connect the outpiMrf the 
internal interface circuit to the internal cidaitry of the first 
integrated circuit chip during normal operation and the 
output of the internal interface cijpuit to the test circuitry 
during test and burn-in. 



2. The chip structure of claim 1 wherein me second integrated circuit chip 

/ 

further has interchip interface circuits connected to the first integrated 
circuit chip to selectively commj^cate between internal circuits of the first 
and second integrated circujtRSTips and test circuits connected to internal 

circuits of the second int^rated circuit chip to provide stimulus and 

/ 

response to said internal circuits. 



The chip struqpfre of claim 1 wherein the first chip is mounted to the 
second chit/by means of an area array of solder bumps. 



They 



'f 

Ship structure of claim 1 wherein the test circuits comprise: 
test interface circuits connected to external test circuitry to 

communicate with said external test circuitry and 
ESD protection circuits to protect said first and second integrated 
:J2Kaa£§ffip^ discharge voltages. 
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:3&fi3drip ^ integrat ed circuit 

fabricated using a first type of semiconductor process 
integrated circuit chip is fabricated with a second type 
process that is not compatible with the first type of semia 




process. 



6. The chip structure of claim 1 wherein the first h^grat^d circuit chip is an 
array of memory cells and the second integrated circuit chip contains 
electronic circuitry formed with a proces^ot^^rCpatibte with a process of 
the array of memory cells. 




The chip structure of claim I^Kfer^in the second integrated circuit chip is 
an array of memory cells^afid the first integrated circuit chip contains 
electronic circuitry formed with a process not compatible with a process of 
the array of memory cells. 



8. The chio&tVucture of claim 4 wherein the test interface circuit is connected 

7/ 

to the^external test circuitry through an input/output pad temporarily 
connected to said external test circuitry during test and burn-in. 



The chip structure of claim 1 wherein the interchip interface circuit has no 



icttogta^z£lisetoge-pr€>t€Gtion-GiFGuit... 
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1 Q^=Bre U li p blmbte re=ft f^to^ 

capable of communication with the external circuitry. 



11. 




The chip structure of claim 1 wherein the mode switch comprises: 

a first pass switch having a drain terminal connected to the internal 
circuits, a source terminal connected to/^n input/output pad 
connected to an attached integr^^circuit chip, a first gate 
terminal connected to the mode/selector, and a second gate 
terminal; // 
a second pass switch hav^a^dj^ili terminal connected to the 
internal circuits, a so^rqe terminal connected to the input/output 

/Al 

pad connected^the attached integrated circuit chip, a first gate 
terminal, andfa second gate terminal connected to the mode 
selector;/^ 

an inverter circuit having an input terminal connected to the mode 
selector and an output terminal connected to the second gate 
jferminal of the first pass switch and the first gate of the second 
pass switch. 



12. me chip structure of claim 10 wherein the first and second pass switches 
/are comprised of a n NMOS transistor and PMQS transistor co nnected in 
^paransTwith a gate of the NMOS transistor being the first gate terminal of 
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j he -firot and-socoiiJiaassESBia^^ 

being the second gate terminal of the first and second pass switones. 



13. 



14. 



The chip structure of claim 1 wherein in the mode switch comprises: 
an interchip input/output pad connected to a fir^/fogic state 

generator during normal operation; 
a test input/output pad connected to a^econd logic state generator 
during testing procedures. 




An interchip interface circuit formeo in multiples upon a first and second 

r / 

integrated circuit chip for cbn Munig ation between internal circuits of the 



first and second integratec^ 

whereby said first integrated circuit chip is attached physically and 

electrically to4aid^second integrated circuit chip; and 

/ / 

whereby said /interchip interface circuit comprises: 




an internal interface circuit for transferring electrical signals 

// 

between the second integrated circuit chip to the first 
/ 

Integrated circuit chip; 
mode selectswrtch^ first terminal connected to an 
output of the internal interface circuit, a second terminal 
connected to the internal circuitry of one of the integrated 
circuit chip, a third terminal connected to test circuits, and 



a control terminal; and 
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selectively connect the output of the internal interface 
circuit to the internal circuitry of the integrated circuit chips 
during normal operation and the ouM^Wthe internal 
interface circuit to the test circuitry^uring testing 
procedures. 



10 



15. The interface circuit of claim 14 wherekohe first chip is attached to the 
second chip by means of an area array of solder bumps. 



16. The interface circuit of claimW wherein the test circuits comprise: 
test interface circuitsxonnected to external test circuitry to 
communiGate^with said external test circuitry; and 



15 



an ESD Dfotection circuit to protect said first and second integrated 

// 

cireuirchips from electrostatic discharge voltages. 



20 



17. The interface circuit of claim 14 wherein the first integrated circuit chip is 

// 

fabricated using a first type of semiconductor process and the second 

// 

integrated circuit chip is fabricated with a second type of semiconductor 

/ 

process that is not compatible with the first type of semiconductor process. 
The interface circuit of claim 14 wherein the first integrated circuit chip is 




^an-anray-ef memory ceflsand the second integrated circuit chip contains 
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cgf^fQQtc33 Euitrylor^ wiffTa process rmL coropafekle^fflra-i 
the array of memory cells. 




The interface circuit of claim 14 wherein the second integrajefi circuit chip 
is an array of memory cells and the first integrated circuijxhip contains 
electronic circuitry formed with a process not compatible with a process of 
the array of memory cells. 



20. The interface circuit of claim 16 whereip^the test interface circuit is 
connected to the external test circuifxy through an input/output pad 

// 

temporarily connected to said external test circuitry during test and burn- 



in. 



21 . The interface circuirof^laim 14 wherein the interchip interface circuit has 



no electrostatiCydischarge protection circuit. 



22. The interface circuit of claim 14 wherein the internal interface circuit is not 
capable4)f communication with the external circuitry. 




23. Mhe interface circuit of claim 14 wherein the mode switch comprises: 



a first pass switch having a drain terminal connected to the internal 
circuits, a source terminal connected to an input/output pad 
^^gg ^oted-to*^ circuit chi p^a first.gate 
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terminal; 

a second pass switch having a drain terminal connected/tbifie 
internal circuits, a source terminal connected to theiKput/output 
pad connected to the attached integrated cjpcuif'chip, a first gate 
terminal, and a second gate terminal connected to the mode 
selector; 

an inverter circuit having an input^errninal connected to the mode 
selector and an output tajn'in^Kconnected to the second gate 
terminal of the first pass switch and the first gate of the second 
pass switch. 

24. The interface tircuit,dfpfaim 23 wherein the first and second pass 

switches are comprised of an NMOS transistor and PMOS transistor 

- /> 

connected in-Wallel with a gate of the NMOS transistor being the first 

// 

gate terminal of the first and second pass switches and a gate of the 
PMOS tpansistor being the second gate terminal of the first and second 
ouches. 



25y/ The interface circuit of claim 23 wherein in the mode switch comprises: 
an interchip input/output pad connected to a first logic state 
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pk. A method of forming a multiple integrated circuit chip structure comprising 
the steps of: 

simultaneously but separately forming internal circuits on a first 
semiconductor wafer containing^ plural first integrated circuit 
ehtp and a second semiconductor wafer containing/f plural 
second integrated circuit chip; 

A 

simultaneously forming test circuits on the first wafer and the 
second wafer; 

simultaneously forming interchip interface circuits on the first wafer 
and the second wafer, whereby forming said interchip interface 
circuit comprises the steps of: 
forming an internal interface circuit for transferring electrical 
signals between 4he second integrated circuit chip to the 
first integrated circuit chip; 
forming a mode select switch having a first terminal connected 
to an output of the internal interface circuit, a second 
terminal connected to the internal circuitry of the first 
integrated circuit chip; 
forming a mode selector to selectively connect the output of 
the internal interface circuit to the internal circuitry of the 
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first integrated circuit chip during normal operation and the 
output of the internal interface circuit to the test circuitry 
during test and burn-in; 
forming input/output interface circuits on said second wafer; 
contacting, stimulating, and examining a response of the test 
circuits on the first wafer and the test circuits and input/output 
interface circuits on the second wafer; 
separating the first wafer into a plurality of separated first integrated 
circuit chips; 

contacting with sockets, stimulating and burning-in the plurality of 
separated first integrated circuit chips for an extended period of 
time; 

contacting, stimulating, and examining the plurality of separated 

first integrated circuit chips; 

discarding defective first integrated circuit chips; 

attaching each functioning chip of the first integrated circuit chips to 
* 

uittj ul oiiu functioning second integrated circuit chip on the 
A 

second wafer* 

separating the second wafer into the plurality of second integrated 

circuit chips; and 
contacting the input/output interface circuits, stimulating, and 

examining the response of the formed multiple integrated circuit 

chip structure. 
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>7. The method of claim^ wherein the attaching of each of the first 

integrated circuit chips to the second integrated circuit chips is 
v 

accomplished by forming a area array of solder bumps between each of 



A 



f>. 



the first integrated circuit chips and the second integrated circuit chips. 



The method of claim jtb wherein forming the test circuits comprises the 



steps of: 

forming test interface circuits connected to external test circuitry to 
10 communicate with said external test circuitry and 

forming ESD protection circuitry to protect said first and second 
integrated circuit chips from electrostatic discharge voltages. 



The method of claim ^6 wherein the first integrated circuit chip is 



15 fabricated using a first type of semiconductor process and the second 

integrated circuit chip is fabricated with a second type of semiconductor 
process that is not compatible with the first type of semiconductor process. 



The method of claim 2p wherein the first integrated circuit chip is an array 
20 of memory cells and the second integrated circuit chip contains electronic 

circuitry formed with a process not compatible with a process of the array 
of memory cells. 
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H . The method of claim 26 wherein the sartomi intoijrutoil oiiouii chip ib un 
array of memory cells and the first integrated circuit chip contains 
electronic circuitry formed with a process not compatible with a process of 
the array of memory cells. 



"7 /32. The method of claim ^6 wherein contacting the test interface circuit 

comprises the step of temporarily connecting external test circuitry through 
an input/output pad to said test interface circuit. 



i #3. The method of claim 20r wherein the interchip interface circuit is formed 
with no electrostatic discharge protection circuit. 

k. The method of claim wherein the internal interface circuit is formed with 
no ability to communicate with the external circuitry. 

55. The method of claim gS wherein the mode switch comprises: 

a first pass switch having a drain terminal connected to the internal 
circuits, a source terminal connected to an input/output pad 
connected to an attached integrated circuit chip, a first gate 
terminal connected to the mode selector, and a second gate 
terminal; 

a second pass switch having a drain terminal connected to the 
internal circuits, a source terminal connected to the input/output 
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pad connected to the attached integrated circuit chip, a fust yaie 
terminal, and a second gate terminal connected to the mode 
selector; 

an inverter circuit having an input terminal connected to the mode 
selector and an output terminal connected to the second gate 
terminal of the first pass switch and the first gate of the second 
pass switch. -\ 



The method of claim 22 wherein the first and second pass switches are 

A 

comprised of an NMOS transistor and PMOS transistor connected in 

A 

parallel with a gate of the NMOS transistor being the first gate terminal of 
the first and second pass switches and a gate of the PMOS transistor 
being the second gate terminal of the first and second pass switches. 

The method of claim 2^ wherein /f the mode switch comprises: 
an interchip input/output pad connected to a first logic state 

generator during normal operation; 
a test input/output pad connected to a second logic state generator 

during testing procedures. 




